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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a polycrystalline silicon thin film with large 
crystal grains which attains high performance and high 
uniformity of a polycrystalline silicon thin film transistor 
and is excellent in productivity. 

SOLUTION: In a method for melting and recrystallizing V^u'T^S 
the silicon thin film by irradiating the amorphous silicon 
thin film 3 with excimer laser beams 5, temp, gradient in 
a planar direction in a plane is controlled by inserting a h 
mask 1 3 on which repititive patterns are formed into an j^t 
optical path of the excimer laser beams 5 for irradiating 6* 
the silicon thin film 3 and irradiating the surface of the 
silicon thin film 3 with the beams 5, energy of which is 
modulated by the mask patterns. At the same time, a 
substrate on which the silicon thin film 3 is formed is 
successively moved by synchronizing with laser 
irradiation to form a polycrystal line silicon. 
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ISfc, ^^^ffitx*;^-b'-A££!ffLT 

-r o s u - y imm± &m siifc vx ? £ 

LTljfax^^- b - A £ mfE^#«KfcIM«- 
Slgfc. loia^wftMii^iOlylBx^^df'-h'-AcT) 

[ff*3i2] mmmu^-yt ixxhyjT® 

£fe B B B ¥«fcl£J»^S£7^ 

iB^n^iio^feBWfc^ff o z t m®k-tm?m 

leu i c^)>-^yx-cMiB¥»ft»ii«#s B s B -f^ff a 
as 2 o t j; o m&ikfi z t mm t-ri 

hzt *mLb*hm&2&mtr>mmmmm 

-y t y nznm itzv >y f-x-\ Bfrtev— r-sst t ra 
t 4 z k mmb^mim 5 tfs»^^te a B B ^*if 

fj$ti7t^ ^-y raTcofrlE^ \°?-y c^ft^"^ 4 £ 
trnwit -tintxm 6 Ei^i&p B ¥i*?f mos 

3tt*i6. 

jTnf-ymwzzt mmttumm 2 tct a» 
[HM9 3 15 ievx^cD^«ij*ii^fJia^^-y 

b-&ztix§mzti<xcDi/— f-mi*'ft 0 z t mm 

b f 4 fl^JS 6 fcfE«^IS B B B ^*lf jStf>«i&m 

[it^fl 1 0 3 fftevx? t l-Cs mK¥-mimm±iz 
ym^hzb zmb-t&mmizsmomm 



immi 1 3 *M«±£ffM£ft£# B B a«^* 
ftUfcx*/^- b"— A fcjj&f t TMB¥*fMI£}§ 

b"— A £ JBKf 4 y - y SrTBJift L ? 
Zco-?x?£ffi!fi-Zt&$&b, ItJiev^CJ: 
"3 § it/t frlBx ^ b"- A 3^ mfay t ^ - y £ flo 
IB*«*liM±-C"IS®§-a:l»#ai: . WEx^Wf-f 
-Aoa8Sf t iHlWLTlulBlgStt^^SfgOb 'yf-T 
#»t-|»¥Sk fclTt 4 - 1 £=ff «fc -T4 ^*S B B B **# 

[ff*^l 2 3 l?IBx^/^-b-Ac7)Hg*fkil«tT 
fflB$fi»tt*«£ 2aWJ^h^S^br>yf-t^lrr4 

[lt*H 1 3 3 OTEvx^tiSSlLfcx^MF-t-A 
£mlB^ftffK«fc«/KtE|f-t4««£«xfci fc 

tmkt-t&mmi lizum^mmmwmwnm 

[ff*ili 43 nriB-7x^£j»aL?tx^df-b-A 
£rolE*«*{f ISICfMt 4«S»*fflt7ti b 

mmb^hwmi uzimom&^mmmom 

[ff^lfl 5 3 1ulBX^;^-b-AcoBl«h[5l«LT 

mm&g%±<7)£bit^?-ymiiitz^&b. m 

fBx^;^-b-A £^»mz£ *)mLbm&&*k* 

n 0 mzttz z b mwb-tmmn 1 1 cta«« 

[000 13 

m^timm v ? y trnm^mmmcom 

[00023 

Bmmm?m£* y-it^m^xhm^wm^ 

•yf-y^'«Tt UWb7yyXj' (TFT) £Rff 

tz^bfyi t?t4 7"v h >; y 7 xmrnshm^muii. 

$mmz LXhayhyXh, UZ#yxi$<V£ittf'J> 
[0 0 0 3 3 iOT^ f -f XM?g B B B ^^ 
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r w mmm. v h y v ^«fcK?ij£ti£s§Hj«i 

S^ftftTFT^t^ftT^S. TFTW-MtS 

y«ffifiT K l^xtg fc jtft fcfgft h titer- Hie 

[0004] ZcoJ: o izffifc § AtM¥ e m^mm.Tii, 
mfccofj SyfT'TWxm. T-7MlzZtl?iiT 

nmzm^tzMm LtM&z mmmmmti z t &x- 

"Tfigt^^o PMteT. P. Br ody^M (IEEE 
Trans, on Electron. Devices, Vol. ED-20, Nov., 197 
3, pp.995-1001 ) liZW<ti>tlX^&. 
[0005] «TFT^¥«#*ffli: LTtt, *Hfi 

s i^|g B B B s i *if*sjBv^ii-cv^^ mz^msk 

xit. y- hmxu'T-mizwm^zmntm 
m®$zm-Mmmz%mx% ^j^/no* 

[ 0 0 0 6 ] 01 4\m*<V%m¥n$ i SK&BJfrTS 
Um^i-i><r>X\ *7X«U©# B B s fS i Srx^f 

L^m^s i t-r &-%mx'h i . i— -f-t'-A 5 14% 

^7Ta^^ J R»Kh'-i,4t^«§tl. Si Sit 

^ffifcBiSfSixS. #Hfls i 3{iV-if-x^3pt 
^(Bli2 0-3 0-^/#i«v^feMSS^±#W 

-Hf-7--/W-*ii:fcj: D«£M=« B B S iff 

[ 0 0 0 7 ] 01 5 (a) <7)¥ffi0TS>£ . II 

15(b) li*«H»^«*EaT**. &Rt-A4£ 

Bsjt$ti^««2 -rii^fe H B s i 3H#"#£*ii> . u» 
t s i mmnmmmmmimtbxm^zt , ^ig&s 

i«^-f4lDMS^«rtt*i[fcMt-Sfcfe. » 

^iii-fejisjio. 2-0.3 Amit?ib->fc. 

tghl&i i<^fffcfc£IW#£*#4U s^tft 



2tt4aB££R£X/C^£fc#>, TFTOVthcT) 

K^^sHt^D. immc?>7-fn7'm$:mm-& 

[0008] TFT#tt«ffi«^^*t(iM B B B S^# 
&^fe§S icDg&fri£* s '£^&l>:s\ 01 614BSS 
t-A^g&tf 5 fc7^? 1 3 S i HB|*rCffi(*I 

=Ji 0 1 ^mmKJilT^S i 4 2tfmm~t&1fi^*)V% 

-m^tztb^ m$.4 4 tut^»aK3Ws< ffli*rc^j9r 

Sli-^v rfu 1 - 2 /x mgl ^ i: „ t 

ttftmmtlXO. 2-0. 3//mc7)/hSgT& 

t-r^^^O, 0. 5/zmS«i:/hS*>-5Jt. u« 

tf <yf-t% t xtf 3 oox4oo mmmmzmmmm- 

hb. 1 5 Omm^cob'-ASrfflV^i: LTl>„ 300 
HzcOP— f-^gT, ^9 0^-^-TS. <rcD7t#>. 

[00 09] ^fe B B B S iTFTtiS^BE 

stft i ~3 ^ y^SK^»ff*^-c^vvjNa^ B B B 

[0010] 

mmm-&i£obtmm] mm<. wtm 
fe&s immmmmxii, ±m^-K>sbib±^^ 
%mt>mhfcf. ttz®.m±* <i-zbtkmmmL 

fSH^^K^^SSS i TFTTWBEIIItlW-* 
[0011] ±IBWr**JtLr*3#ifc<) 

^comicDmbt&bzzii. -k%mm^ 

1-4iC^{i:» B B S iTFTWttfg&|6l±S^. W 
0g|^ft^ftfcJ:VM B B H ^^B^^M^ • miHfflft* 

J>l> . 
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mmmk-xmz&^x. fuiBx^/Mf-e-Aw-gB 
iffi&tzm o £ u w - vimm±\m& v 

too 1 3] fiM2i±. awsBKciiv^, mm*) 

[0014] ift£B3tt, ii#S2KJ3WC, ite#l 
[0 0 1 5] 8!#l4tt, 3»*fl2fc*3V>T, ffi^l 

mm.^m i we v^-xmiit&m i o^^t* 
»««j»o^iSfli^*ff v\ «Rim^B» i we -y f-T" 

MB««£bW«i3j;t«£^£f;S, fufEMt 
[0016] IftfcflSfcL ll5KJl2fcfcV^T. ffiav^ 

a^-y swrjs8*it ^* i t mm b +s $> 

[0017] imm^a^x. mmmm 

e v lais^-if-But t mm ixmmmz&m 

mik^mmcommmzm%i-&i>coxh& . 
[ooi8] n*Ji7«, msmeizm^x. mm^rn 
®(,zttmzhmm>^-ymmztiw?->mx' 
<nmm^?~>^mmts:hz. t mmb -rs^isn 

[00 19] m&R8&. »Sfl2fc:*Slvc. 
^-y t LX'JV-f^coxhy^T^-yim^t: 

[0020] wmm\±. immiza^x, mmm 

fc#ffl § ft£ BfiiEvx ? <tv - y Bfjgw e >y f"t 



[0021] man on. if*ii2 icuwCs isiav 

[0022] if *JS 1 1 tt N «Sfl3£KJ:fc:#j«;5ftfc 
^fl¥«ftllti b - A £ M» LT bWB* 

ur?x?k. zwxfz&m-tzi-i^&b. mie 
•7X ? {c i o $9i § iife miex^/^- e- A#>f?iE^ 

**^-tr-A«a8if fc phh lx mm^mmmm& 
we -y i-x®wrft^®b mth z t mm-f&Z 

[0023] §f*Jll 2tt. II*JI1 1 fciJWC. fflE 
x*;^-e-AWSI*fi:|5l«t-CffliBte»ttM^2 

[0024] SMI 3*4. If*ifl 1 tfiV^T. MB 
vx ? tiKl Lfcx*;Mf- e- A £fulE#2**?f HIS 

i»i«t 6«i*fliifci fc mmb -t&ms, 

[0025] ffSiIl 4ti. ff*ill 1 (CfeV^T, IfffE 
[0026] ft*lll 5«. lf*Jll 1 tfc^T. fflfB 

x*n^- e-AwHstf t Nffl LTi?iE*ese««^Bt 
sw e y f-c»iw-s t nmiz s friEffi«tt*«±w^ 

*=?mtiz x KimMb&.m&hmfio&zz^i-zz 
b mwibtim^mmm^mmmm^mti 

i>cr>X'h&. 
[0027] 

x, s iss»tsi/- f-e-A^Ktft. a 

ic, i/-if-asjtfc PiMLTSS&Bfgwe >y ^-c«s 

^ "9 5E u ^ - ^ e »/ f-ij i y»«w^ 9 e 7 f-a 
aift^a^^^^ie-c. ^-pfiB wt -r* t f t 

•So 

[0028] mitzmmzx^x, mmm-mm^ 
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tea^sfctts i t hnmxht . i^— if- t-Afs 

tttg^r^a^iuis. r^"^- 7:ha^3>'A*-;y• 
£k';^) ^ ilii•?•£§ <> zcofzib. m&frmm&FSgs; 
£>*&&-f. ±m ■ nnmm^m^mmmmx^ . § 

[0029] 
[Hft«] 

(HMMl ) 01(4, #^fcJ:&£»flS i»JR*)® 
«^<^8ftHl SStBTC**. Ilfcfc^txf- 
^'6±tC. *§§3 0 0X4 OOmm, Jf § 1 . 1mm 
?)#5XX«l£fSBU iSU<0»S5 0nm<^ 
bbm S i SDJH 3tXeC 1 P— f-h'-A5*7X?l 

-%mz t-yf-S p "CSs'ofU S i «7--7MS«4 iiJi 

tyVT^Sy ^ Wo i_ ^ x k_ vtATO vvi^n va. U . in in v -pz 

£ (ffimnmUffil) lOOmmT**. a6KfM£ 9 tf 
•y f-(i 5 0 ju mT* 0 , Si SHWll/— f-ggftf* 1 0 
®^ft 1 3 lig$O±:£|6]0 . 5mmc7){2a 
fctS«£ft. ^~ f-t:'-A5kk£>tll5g§ftT^ 

h . I— If-te 3 0 0Hz -C^fiLTfc 0 , 1 ffltttt 

oo#££«kL££k^ *«itws^ttt3it 

[0 0 30] ffl2l±-?X71 3WS?->Z5f?ti><7yC 
h 0 . SOfiSLh CCr MT-X h 5 4 V - y 2 
2*gg^§fLTV->S. /n°^->-2 2 ( h'-A^SjSfl 
«) COipgWB iil . 5//nu 3f3§HiS2 1 COtlWL (41 
umXhh. t'- A 5 fix h 5 >f 7)t*>- y t 

^-y^rWfcSH^rtlKJISl. 2- 1. 3/x 
m. Wf^rrtlfcO. 3 /i m £ £ 6*1 

[ 0 0 3 1 ] J: a tefcftfcttfiK** &*ifcOJ4. 1/ 

-if- 1- A^tsf t s i mmsmi^m^m- 1 & 

0 . *SA#iB£<0ffiv>P«4 4 fcWfcfcft-Cfti k*P 

tzm&^'bA 3 , £ ^ffi^tjapi»*e 

««4 3 ttf>£ £ k I . 
[00 3 2] Xf5^7V^-yWB c0;t#£l;i|>ii 0 



* * V > k 4 3 mm L & VvTDT 3 ju m WmTtf 

[o o 3 3 ] *mmmmwm±i,z-?x7zu 

W3-l^b$>&7'n* i^$T"f ^T-tf 

fei-syis imi*fflv^TFTSK#L. zmmm 

m, ®{i:3AtmTS)S. T--^cOl^-if'-VX^^° 

^-ykTFT^S^sns*i6iT'«ptt#a : 5rl.. II 

4 *«4 0 fi. 0 5 £3jr$1ta< T F TcO«g|^r|Sl^fe B 1, 
S^^lHjkTO^J^ ( 1 2Xh7^7*^-y» 

^t 1 «*ffiTV-f ; -T--^L-C^IS B B B S i £}ML 
J.W (7)a3i««jii:WL ^m±t k t, t 

s*^ <^^.;k, vm^M&mi o . 3^ 

mg k /h§ v ^ftT* & . tSSfi<0S¥^36««8a» k 
ai. «^J:OttTFT«fttjWWStl'CV^. L*» 

yk*»«o*i*i*^* 

[0034] (HH#!2 ) WTOHftWfi. H««l k 

[ 0 0 3 5 ] H6I4. *«BBt i S^ISfiS i »M^0» 
-h"-A(?5-7X? 1 3 £2oc9^$6 1 . 6 2C4H1\ 

kutssjt^tfto. ^micom±am^^\ l& 

k. ««x=3f^y^fa]^H4>t*-t-^ri*] (Sp— ) k 
f SflftJ: 0. #h b b®S i Wi4-flS«6 2<Oh*-A# 
!S»S*i. /h$=5«g<^JMb&»ff*><xS. k^l>f* 

tab s i » Kt: m&fc txti <ztiz£y). SEgjca 
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< r# mfflsetimimtii . *i» 

^••yf^lOO^m (t'-AlSOO^m, Mi&6 1 
I13 0 0^m, ^ig6 2(42 0 0yum) iLTi>&#F& 

*s B B B £#ft <r t j6*t* fc. H t±§ $o«T-®as#ra 

(4, 4 0»t*ot. 

[0036]>ISDJ:3 ^«UI(iHJ4M 1 <o*£t\ S> 

\>\ *mmMX'i±. lmmmxm^ittmmm 

Jfc. 

[0037] ( HW 3 ) II 7 i4, *fPBfc J: * » B B 
S i » ilOTe^ffiOHWJ 3 * jjStfH-e* § . *HM 
WtJ4 , I'-if- t'-A«7X ? 1 3 £ b° >y i-M p 
RWS70, 71, 72, 73, . . Tfltog-rS. WM 

iQW^-ytcLnmmm. «?»7 1, 72. . . 

i±WB = 2jitm, WL = 2/umCDXl-7-f 7V\°;?->"fc 

t Stf 7 -))+SfcB7 1 m7 ).^i-Tn , -«_v*.*#a 

$l3 0 0Hz, £-24180 O^mX 1 0 0mm, ffif 
lOf'yfSpliieO^mttS, vxtwif-y 
tf-yf-Mptil 6 0/imT\ t*-Afi£54HWU:. ft 
tJ<O2«W±««7 0WC^->*L««. ^LT, 7 
1,72 ((9 = 4 5ft) , 7 3<W->im<. 5SW 
$y^{4, 5 0Bg»Lfca*Ki 1 6 

», 8R2 5|II<0BB»fc2:S. 
[0038] £0*£#Mlfc*ltAS i ^fig»£ 

H8K5tt. Kf—vi oxim^tx^^ms 

0. 3;umtf)*fiM|S.i fc£-jfc. ffl«7 1T'ii^$2 
>um, ISO. 3 jum<75&@fc A7-y7 2»I 
$-?f4, X*v>1iftt4 5ft^[*Itft§2//m. f§ 
0.45^ mOttfte =5r 0 , ftfj^ffi* 7 3 
^>2rfrfcft£2/umfg0. 6^m^ B B B S^'f#^il 
fc. 3 0 0X4 0 0mm^£B£JfflI-$-S<?)fc:SU: 

[00 39] £<D8@*fctti % Ea*fc*^-Ji3fc. 
->7 2ff±^"^-y 7 l^eSf!8 2 SifSUKfc LT 
i&a#j£SLfc;fcfti:#;l£>*iS. i^T, 81i4ffi« 

7 1 T«9tMi&«Offl##[6u 8 3 Jiff* 7 3 

o~6o«<otEH;ws*u\ 
[0040] mmm4 > H9i4, *^tj;i»^«s B B 8 
s i »H^riarffi^satW4 fcw-mc** . *»t 

#1T14 U~f- b'-A VX J? 1 3 * £ «y f-M p cO«»7" 



9 HiEffic ion^^->-^«x^-vy^ri*itt^y 

f-dpl T\ ^WSKS-|*Jt:e-yf-dp2 XWtZtxX^ 
I. 11*9 2, 9 3, . . . -Cl4R«e>y?-{ifB«9 1 
RtT*S#R^*-y<Z>l^*:h.*^ C2, c 
3, . . . karoTH*. -7^^S45»l<7)»/hB3KT 
MS iffifc!EI}*rifti;dfcffiB£*lT^ft. *SQfe 
WT14, filfffi (S iftffi) <7)i-ffiT-«ff-rSi;, M P 
{45 0 O^m, dpl,dp2 {410^m, CI, C2, C 
3, . . . OEflfi-eft-eil, ljum, 2/zm, 3/z 
m fc&D, «R^-yi4fRW9 7 (2*^-0:3 

14, *§20mm, fiTmrnT**. V— f-^M^ 

(4, »»«^3oohz, fflfoaoe-ff-ttsooju 

m-C, 0 J4HSI* 5 HiBcff 3 . S , mm D fc 

[ 0 04 1 ] Hi 0(4#fI»<7){SStf*«^ B B B S i COS 
g^JH^^-rTMHT* l> . WM 9 0 {40^ § ttX v vgf 

T1MS1 . 5/xm<0^:**6igl 0 1 ipvx9*9- 
V&flRLXmii&lx, WMte, ^§0. 3^m 
W/hS *KS<?MBfi 1 0 0 fry V?Mzfm%tih . fR 
*9 2T14, ««9 lTffM§n^#^S@^|g a B B S 
1 0 236*Sfe{dt*Lita2. 5AtmtML, ZtlM 

93X*li±%&m.l 0 33WKS§#lS. ^^4 3fc, 
HII^eg^MTcL, ft»tf0««9 9T14*§ 1 0/imO 
jE»»fcifi4 VfeSS 109*»10/imtf-y ^T^jS^tL 

So 

[0 04 2] 300X4 0 0mm£8*£*!lS'tS<9teS 
•Tftl»Ri2 0 0#T»r>fc. *H»JT14, y^-y 
W»WIBt ^ff .o X^t if. m6^?->X'?u*i/ 5 

%S £ t , ^Fl^ 4 ft , aMS»Bg*^»fcff 

3^4<-\ **^T14, ^^-ycOB3tft^iy***«eg| 

t^ft^*, ffg^^ s«» B B B f4^ffM-rft **«rKfc 

[0043] (»tM5) HI li4, WJ5t4l>^te 
US i «M^^ft«^ilM5 ^^-tHT'^ft . 
[0044] *3at0fCflIlri5 vx; 1 3,<r>^-?-y* 

X'hh mil (a) ) . »S^J-C14, WB £5 /urn, 
WL£l;umiL*:. *HSfeflJT14, V— ^'-h'-AcD 
3@BMtiri:fc3HK«t-yf5pl SO. S^m-foS 
ft. V— f-b'-AKWEU J4*§ 100mm, |50 
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o Tig IB* h 7 TV 1 ?* - y A>1§ 0 iHS tlT ^ h . ffiK 

c^iDJI$#V^-yWB , B0*> 5 jum 

S4, -f'-h-Atl5 0 0^mMI» (S P 2) . 

*LTft<ifc*«a4U\ *HHMT*i3:, ( 3 0 
0X4 0 0mm) ||B^i!Sl"f 4*5fcW , f*>WBtt24 
0#T'i>-?/t„ 

[0 04 5] Ull (a) cr>-?X7\,Zi.^X'&t>tltcM 

ML<7)*mm%mi 1 (b> e^-. ^$ 7/Urru g 

0. 3;um<otSffi&l latfltefufc. #HtS#ST 
J4. Hll (c) (CSrfrk<TFTl 12CW-^y* 

tcfc!?. ififcSB35riftjt:EJfSftfcTFTtcifc^2« 

CD&MSS.2 5 0 ( cm 2/ J s ) ZCOWMTF 

coo46] mmme) mi 214. 

& s i m mm&^m^mmm e &swc£ i . 

[0047] ^mmmco^x^j^-y 1 3&0 1 2 
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